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Abstract

Environmental fluids are an essential resource for all living organisms and are naturally abundant on Earth.
Nowadays this environmental water is heavily polluted and is causing many health problems to the people, cattles,
and plants using this water. Therefore, efforts are being made to find the composition of the environmental waters.
However, in India, the scenario reveals that numerous people from various regions are being deprived of this vital
resource due to over-exploitation and inadequate water management systems. The primary sources of water
include oceans, rivers, lakes, ponds, and the water that constitutes 65% of the human body. River water has
traditionally served as a critical resource for agriculture, industry, and drinking purposes. Unfortunately, the
utilization of river water for various industries has led to water pollution, posing a significant threat to life on
Earth. As a result of this contamination, many have shifted to relying on groundwater to meet their water needs.
However, it's important to note that surface water and groundwater are interconnected. Pollution in surface water
can lead to groundwater contamination, which, in turn, has far-reaching consequences for the global water cycle.
To address this issue, a comprehensive study was conducted in and around Rangareddy District, focusing on the
Musi River and spanning both pre-monsoon and post-monsoon seasons in 2021. The study involved the collection
of water samples from various bore-holes located at five different sites along the river. Fourteen key parameters,
including pH, electrical conductivity, total dissolved solids, various ions, and specific ion interactions, were
analyzed to assess the water quality in the region.

Keywords: Water sample, River Water Pollution, and Physico-Chemical Parameters.

1. Introduction

Water stands as the most vital compound essential for the survival of humans and all forms of life. Its significance
in sustaining life cannot be overstated. Water is an invaluable natural resource that not only provides a habitat for
diverse aquatic life in various ecosystems like rivers, lakes, and oceans but also constitutes a significant portion
of the human body, accounting for about two-thirds of its composition. However, the processes of globalization
and industrialization have led to a concerning escalation in the pollution of both surface water and groundwater.
This pervasive pollution affects nearly all water bodies, including vital groundwater sources. The contamination
of water sources poses a severe threat as polluted water mingles with pristine sources, eroding the natural quality
of water. Groundwater, in particular, plays a crucial role in meeting the drinking water needs of both urban and
rural areas, facilitating various water supply systems like hand pumps and piped water supplies. Yet, the improper
disposal of industrial effluents and domestic sewage waste into rivers has led to a detrimental decline in water
quality. This deterioration has far-reaching consequences, especially in terms of groundwater. Rangareddy district,
home to 15.05% of Telangana's population, faces substantial water demands due to its extensive activities.
Groundwater recharge has historically been interconnected with surface water sources in this region, which is
situated on the Deccan plateau along the banks of the Musi River. The Musi River, a tributary of the Krishna
River, originates in the Ananthagiri Hills, flowing through the Deccan Plateau in Telangana. Historically, dams
like Himayat Sagar and Osman Sagar served as essential water sources for the district. Unfortunately, as the river
traverses through Hyderabad, it undergoes a distressing transformation into what resembles a colossal sewer,
contaminated by the city's industrial waste and garbage. This deterioration has earned it the dubious distinction of
being recognized as one of the most polluted rivers in the country. The root causes of this wastewater production
are attributed to factors such as urbanization, and the expansion of domestic, industrial, and commercial sectors.
The burgeoning global population continually increases demands for food production, industrial activities, and
domestic use, leading to more substantial withdrawals from our finite and renewable freshwater resources. Despite
its historical use for agricultural and horticultural purposes via small reservoirs, the Musi River experienced a
catastrophic flood in 1908, leading to significant damage, with tens of thousands of houses and numerous lives
lost. In response, the construction of Osman Sagar Dam, initiated by engineer Nawab Ali Nawaz Jung Bhadur,
was followed by the establishment of Himayat Sagar Dam. These dams have historically provided drinking water
and supported extensive agricultural cultivation downstream of the Musi River, primarily rice crops in rural areas.
However, the river now receives substantial amounts of untreated sewage, including industrial and domestic
waste, with occasional additions of medical waste. These pollutants are primarily the result of rapid and
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uncontrolled urbanization. The escalating demand for water in the greater Hyderabad region has led to the
redirection of drinking water sources from Krishna, Manjeera, and Godavari through water pipelines to
Hyderabad. In the process, wastewater from the city is discharged into the Musi River. This has led to the
deterioration of water quality, marked by unpleasant odors and public aversion to the river water. Consequently,
the Musi River has been labeled as the sixth most polluted river in India by the Central Pollution Control Board
(CPCB). The major portion of waste generated is either released into the atmosphere or dispersed into the land,
further exacerbating pollution issues as these contaminants are carried away by precipitation, runoff, and filtration
processes. The cumulative impact of human activities is the contamination of surface water bodies and
groundwater aquifers. Such activities produce a wide range of pollutants, including solvents, oils, grease, plastics,
plasticizers, phenols, heavy metals, pesticides, and suspended solids, all of which pose environmental and health
hazards. Numerous studies have been conducted in India to evaluate the physicochemical characteristics of
groundwater and detect contamination, underscoring the need for a comprehensive understanding of the
challenges posed by water pollution and the critical role of groundwater in addressing them.

2. Methodology

During both the pre-monsoon and post-monsoon seasons in 2022, we gathered water samples from five distinct
sites in the Rangareddy district, each located approximately 30 kilometers apart. These sampling locations were
designated as follows: Site-1 in Amangal, Site-2 in Shadnagar, Site-3 in Kothur, Site-4 in Rajendranagar, and
Site-5 in Moinabad. To collect these samples, we obtained five groundwater samples from various points. These
sources included dug wells, bore wells, and hand pumps that were strategically positioned along the Musi River.
While collecting samples from open wells, a weighted sample bottle or sampler are used. Additionally, samples
from tube wells were obtained after allowing the well to run for approximately 5 minutes. Stringent precautions
were taken to minimize the risk of contamination during the bottling process. Specifically, each bottle was
meticulously rinsed to ensure the absence of any potential contaminants. All of these water samples were then
subjected to a comprehensive analysis of their various parameters, a task that was completed within one week.
Description Of Study Area

Site-1-Amangal:

Amangal is a municipality in Ranga Reddy district of the Indian state of Telangana. It is under Kalwkurthy vidhan
sabha. It is located in Amangal mandal of Kandukur revenue division. Amangal is located at 16.850°N and
78.533°E. It has an average elevation of 507 meters (1,663 ft).

Site-2-Shadnagar:

Shadnagar is a large town in the state of Telangana, India. It is a home to about 45 thousand people. This place is
situated at 7.0713° N and 78.2059° E.

Site-3-Kothur:

Kothur is a census town in Rangareddy District in the state of Telangana in India. This place is situated at 7.1474°
N and 78.2889° E.

Site-4-Rajendranagar :

This place is situated at 17°18'45"N and 78°24'00"E. Rajendranagar is a Mandal in the Ranga Reddy district of
Telangana. It's also a revenue division and a legislative constituency of the Telangana Legislative Assembly
Site-5-Moinabad :

This place is situated at 17.3267°N 78.2752°E. Moinabad is part of the Moinabad mandal of the Chevella revenue
division. It has an elevation of 566 meters.


https://en.wikipedia.org/wiki/Ranga_Reddy_district
https://en.wikipedia.org/wiki/Indian_state
https://en.wikipedia.org/wiki/Telangana
https://en.wikipedia.org/wiki/Mandal
https://en.wikipedia.org/wiki/Revenue_division
https://geohack.toolforge.org/geohack.php?pagename=Amangal&params=16.850_N_78.533_E_
https://geohack.toolforge.org/geohack.php?pagename=Amangal&params=16.850_N_78.533_E_
https://geohack.toolforge.org/geohack.php?pagename=Rajendranagar_mandal&params=17_18_45_N_78_24_00_E_type:city(143184)_region:IN-TG
https://geohack.toolforge.org/geohack.php?pagename=Moinabad,_Ranga_Reddy_district&params=17.3267_N_78.2752_E_type:city_region:IN-TG
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3. Materials And Methods

In the pre & post-monsoon period, we collected samples from various designated sites in the Rangareddy District
to assess water quality. We employed a range of analytical methods and instruments, including an Electrical
Conductivity Meter, pH Meter, lon Meter, UV Spectrophotometer, Nephelo Meter, and Flame Photometer, to
evaluate different water quality parameters.

pH (Hydrogen ion concentration):

To measure the pH of the samples pH meter was used, which provides a pH value within the range of 0-14.
Specific conductivity (Sp. Cond.):

To determine specific conductivity (expressed in pmho/cm), we employed a standard conductivity meter with a
range of 1412 pmho/cm. This device allowed us to measure the electrical conductivity of the samples.

Total Dissolved Solids (TDS):

TDS concentration, expressed in mg/L, was determined by Sample Evaporation Process. A dish was subjected
to high-temperature evaporation and subsequently cooled in the air, with the weight of the dish being recorded.
The sample was filtered through the Whatman filter paper. The filtrate was placed in an evaporating dish, dried
at high temperature, cooled, and its weight recorded.

Alkalinity:

Alkalinity, attributed to the presence of Hydroxide ion (OH"), carbonate ion (COs*), and bicarbonate ion (HCO3"
), is mainly composed of carbonates and bicarbonates of ions like Sodium, Potassium, Magnesium, and Calcium.
We determined alkalinity in CaCO3; mg/L units through a titration method.

Chloride (CI):

To measure chloride ions, we used a titration method in the laboratory, where chloride ions in the sample react
with silver nitrate (AgNO3) to form silver chloride. The results were expressed in mg/L units.

Fluoride (F):

Fluoride content was assessed with an lon Meter. The levels of fluoride in both surface and groundwater depend
on the presence of minerals containing fluoride, as well as the porosity of the rocks. The readings were recorded
in mg/L units.

Nitrate (NO3Y):

Nitrates, which are salts of nitric acid, were determined using a UV-Spectrophotometer. Standard wavelengths
were employed to obtain and assess nitrate levels. In cases where the readings exceeded the standard wavelengths,
a 10% sample was taken for further analysis.

Sulphate (SO4%):

The measurement of sulfate was performed using a nephelometer, with the results expressed in Nephelometer
Turbidity Units (NTU). Standard solutions were employed in this process.

Sodium/Potassium (Na*/K*):

To estimate sodium and potassium levels, a Flame photometer was used, which relies on emission spectroscopy.
This instrument provided readings for both sodium and potassium content.

Sodium Adsorption Ratio (SAR):

The Sodium Adsorption Ratio (SAR) is a numerical value that indicates the proportion of sodium ions in water
relative to the combined concentration of calcium and magnesium ions. SAR is calculated using the following
formula:

- [Na*]

SAR = {([Caz+];[Mg+2])}%

with all concentrations being expressed in milliequivalents per liter.

4. Results And Discussion

A comparative analysis of various parameters, including pH, EC, Total Dissolved Solids (TDS), Carbonate,
Bicarbonate, Chloride, Fluoride, Nitrate, Sulphate, Sodium, Potassium, Calcium, and Magnesium during both the
pre-monsoon and post-monsoon seasons were done. It is important to note that several of these parameters were
found to be within permissible limits at specific sites. Specific Electric Conductance (EC), which serves as an
indicator of water quality, was employed to determine the total dissolved solids in water. This measure is taken at
a temperature of 25°C. High TDS levels can render water unsuitable for various purposes, and it can be directly
derived from the EC readings. TDS represents the concentration of both organic and inorganic substances that are
dissolved in water or present in suspended form. The elevated TDS levels observed in our study are attributed to
the discharge of domestic waste into the river. Alkalinity in the water is influenced by the presence of bicarbonates
in the form of calcium carbonate. It was noted that during the rainy season, the river exhibited lower alkalinity
levels. Chloride concentration in water varies, and it was predominantly available as calcium, magnesium, and
sodium chlorides. The presence of excessive fluoride in water can lead to a condition known as fluorosis, which
can adversely affect the bones and teeth of humans when the fluoride concentration exceeds 1.5 mg/L. This
increase in fluoride levels can be attributed to the discharge of industrial and domestic waste. Nitrate concentration
in water increased due to the discharge of industrial and domestic waste. Sulfate is a common anion in natural
water and plays a role in water hardness. Sodium ions in water are generally considered beneficial for health;
however, high sodium content can lead to various health issues, including high blood pressure. Additionally,
excessive sodium is not suitable for agricultural purposes. Potassium in water, when within an acceptable range,
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is beneficial for health. Calcium, which combines with carbonate, bicarbonate, sulfate, and chloride, is a crucial
parameter for measuring water hardness. It has the effect of inhibiting lather formation when using soap.
Magnesium also contributes to water hardness and is found in various forms in water, including MgCO3, MgSOa,
and MgCl. The total hardness of water is influenced by the concentrations of calcium and magnesium. It's
important to note that while hard water is not a direct cause of water pollution, it may not be suitable for domestic
and agricultural use.

Table I: Groundwater Quality Pre-Monsoon in the Rangareddy District

Site 1 Site 2 Site 3 Site 4 Site 5
SI. No. Parameters
Amangal Shadnagar Kothur Rajendranagar Moinabad
1 pH at 25° C 7.85 6.92 6.97 6.95 7.32
0
) 2" cond at 257 | ;5g9 1508 1616 3163 808
3 TDS (mg/1) 1139 965 1034 2024 517
4 Na* (mg/l) 113 46 160 105 58
5 K* (mg/1) 2 1 2 2 2
6 Ca*? (mg/l) 152 144 96 384 64
7 Mg *2 (mg/l) 68 78 49 83 34
8 CaCOs (mg/l) |0 0 0 0 0
9 HCOs3™ (mg/l) 440 390 310 270 330
10 CI" (mg/1) 240 240 230 760 40
1 SO4 2 (mg/l) 24 15 32 136 14
12 NOs™ (mg/l) 140 61 140 32 27
13 F- (mg/) 0.57 0.49 0.51 0.99 0.54
14 SAR 1.91 0.77 3.32 1.26 1.46
Table II: Groundwater Quality Post-Monsoon in the Rangareddy District
Site 1 Site 2 Site 3 Site 4 Site 5
SI. No. Parameters
Amangal | Shadnagar | Kothur | Rajendranagar | Moinabad
1 pH at 25° C 7.62 7.1 7.14 7.1 7.28
2 Sp.Cond at 25° C 264 837 120 582 1312
3 TDS mg/l 169 536 77 372 840
4 Na* mg/1 7 44 13 12 168
5 K* mg/l 3 1 1 1 4
6 Ca*? mg/l 32 56 8 88 56
7 Mg*? mg/l 15 44 5 15 39
8 CaCOs mg/l 0 0 0 0 0
9 HCO3 mg/l 140 300 30 280 160
10 Cl mg/1 10 40 20 10 200
11 SO4* mg/l 8 15 8 14 235
12 NOs3 mg/l 13 52 1 3 2
13 F- mg/l 0.18 0.98 0.14 0.36 0.4
14 SAR 0.26 1.06 0.89 0.31 4.22
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Table ITI: BIS 10500 (1991) Standard Value of Ground Quality Drinking Water.

SI. No. Substance Characteristic Requirement (desirable) | Permissible limit
1 pH value 6.5 to 8.5 No Relaxation
2 Sp. Cond. (nS/cm) 0251 | -

3 Total Hardness as CaCOs max mg/l | 300 600

4 Bicarbonate 200 600

5 Chlorides (as CI') mg/L, Max 250 1000

6 Fluoride (as F) mg/L, Max 1 1.5

7 Nitrate (as NO3’) mg/L Max 45 No Relaxation
8 Sulfate (as SO4>) mg/L Max 200 400

9 Calcium (as Ca*?) mg/L Max 75 200

10 Magnesium (as Mg?") mg/L Max 30 100

At all proposed sites maximum number of parameters exceeds the standard limits given by the BIS 10500 (1991)
standard of drinking water given above in Table III. Nitrate, Chloride, and Total Hardness are too high at the
proposed sites; excess Fluoride is present which affects health. Total dissolved solids, Chloride, Fluoride, Nitrate,
and Total Hardness are compared with the BIS 10500 (1991) standard of drinking water value in pre- and post-
monsoon represented by graphical method at the proposed sites which is shown in graphs 1 to 14 because these
parameters directly effect on human health. In the impacted parameters which are Total Dissolved Solids (TDS),
Chloride, Fluoride, Nitrate, and Total Hardness of proposed sites at both seasons these values are compared with
standard values given by the World Health Organization.

Amount of pH in Pre & Post Monsoon Season

Sites pH 8 \

Pre-Monsoon | Post Monsoon -

T 7 A =

Amangal 7.85 7.62 =
Shadnagar 6'92 7'1 6 Amangal Shadnagar Kothur Rajendranagar Moinabad
Kothur 6.97 7.14 Sampling Sites
Rajendranagar 6.95 7.1
Moinabad 732 728 = Pre-Monsoon Post Monsoon

Represented graphs site groundwater quality parameters were taken on Y- axis and the seasons were taken on X-
axis.

The mean pH value slightly increased from 7.202 before the monsoon to 7.248 after the monsoon. Before the
monsoon, the site with the highest pH was "Amangal" (pH 7.85), while the lowest was "Shadnagar" (pH 6.92).
After the monsoon, the site with the highest pH remained "Amangal" (pH 7.62), while the lowest was "Shadnagar"
(pH 7.1). The pH values at all sites increased slightly after the monsoon, indicating a trend toward higher pH
levels. Seasonal changes, such as increased rainfall and water table fluctuations during the monsoon, can influence
pH levels. The increase in pH after the monsoon might be attributed to the dilution effect caused by higher water
recharge during the rainy season. These pH variations, though relatively small, can have implications for water
quality and the aquatic ecosystem. Understanding seasonal pH trends is essential for managing water resources
and assessing the environmental impact on aquatic life.
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Amount & Comparison of Special Conductivity in Pre & Post Monsoon Season

Sites Sp. Cond (uS/cm) ﬂmﬁf-Monsoon Post Monsoon

Pre-Monsoon | Post Monsoon E)

# 2000

Amangal 1780 264 = <
Shadnagar 1508 837 -E. 0 Amangal Shadnagar Kothur Rajendranagar  Moinabad
Kothur 1616 120 S Sampling Sites
Rajendranagar 3163 582 &
Moinabad 808 1312

The mean specific conductivity (Sp. Cond) decreased significantly from 1775.0 pS/cm before the monsoon to
623.0 puS/cm after the monsoon. Before the monsoon, the site with the highest Sp. Cond was "Rajendranagar"
(3163 pS/cm), while the lowest was "Moinabad" (808 uS/cm). After the monsoon, the site with the highest Sp.
Cond remained "Rajendranagar” (582 pS/cm), and the lowest was "Kothur" (120 uS/cm). Specific conductivity
values decreased at all sites after the monsoon, indicating a substantial drop in ion concentrations in the
groundwater. The significant decrease in specific conductivity after the monsoon suggests dilution of ions due to
increased recharge and reduced evaporation during the rainy season. A decrease in specific conductivity can
indicate improved water quality in terms of reduced dissolved solids and ions. This change can be beneficial for
various uses of groundwater, including drinking water supply and irrigation. Site-specific factors, such as
geological formations and local anthropogenic activities, can influence Sp. Cond variations. Understanding these
local factors is important for a comprehensive analysis.

Amount and Comparison of TDS in Pre & Post Monsoon Season

Sites TDS 3000

Pre-Monsoon | Post Monsoon wn 2000
Amangal 1139 169 2 1000 \__/\
Shadnagar 965 536 0 °
Kothur 1034 77 Sampling Sites
Rajendranagar 2024 372
Moinabad 517 840 == Pre-Monsoon Post Monsoon

The mean Total Dissolved Solids (TDS) decreased significantly from 1155.8 mg/L before the monsoon to 398.8
mg/L after the monsoon. Before the monsoon, the site with the highest TDS was "Rajendranagar" (2024 mg/L),
while the lowest was "Moinabad" (517 mg/L). After the monsoon, the site with the highest TDS remained
"Moinabad" (840 mg/L), and the lowest was "Kothur" (77 mg/L). TDS values decreased at all sites after the
monsoon, indicating a significant reduction in dissolved solids in the groundwater. The substantial decrease in
TDS after the monsoon suggests dilution of dissolved solids, which is typical during the rainy season when
groundwater recharge occurs. The observed decrease in TDS after the monsoon season is indicative of improved
groundwater quality with lower dissolved solids concentrations, which is typically associated with increased
recharge and dilution during the rainy season.

Amount and Comparison of Na* (mg/L) in Pre & Post Monsoon Season

Sites Na+ (mg/L) 200

Pre-Monsoon | Post Monsoon B
Amangal 113 7 I% 100

< \

Shadnagar 46 44 r 4 0
Kothur 160 13 Sampling Sites
Rajendranagar 105 12
Moinabad 58 168 e Pre-Monsoon Post Monsoon
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The mean sodium ion (Na+) concentration decreased from 96.4 mg/L before the monsoon to 48.8 mg/L after the
monsoon. Before the monsoon, the site with the highest Na+ concentration was "Kothur" (160 mg/L), while the
lowest was "Shadnagar" (46 mg/L). After the monsoon,the site with the highest Na+ concentration was
"Moinabad" (168 mg/L), and the lowest was "Amangal" (7 mg/L). Na* concentrations decreased at most sites
after the monsoon, indicating a reduction in sodium ions in the groundwater. The decrease in Na+ concentrations
can be attributed to the dilution effect of increased recharge during the monsoon season, which leads to reduced
ion concentrations. The decrease in sodium ion concentrations after the monsoon season is consistent with the
dilution effect typical of the rainy season, resulting in improved groundwater quality. This reduction has positive
implications for various water uses, especially in agriculture and drinking water supply.

The mean potassium ion (K") concentration increased slightly from 1.8 mg/L before the monsoon to 2.0 mg/L
after the monsoon.

Amount of K" (mg/L) in Pre & Post Monsoon Season

Sites K+ (mg/l) = 6

Pre-Monsoon | Post Monsoon zif 4
Amangal 2 3 + 2 )
Kothur 2 1 Sampling Sites
Rajendranagar 2 1
Moinabad 2 4 === Pre-Monsoon Post Monsoon

Before the monsoon, all sites had similar K+ concentrations, with values mostly around 2 mg/L. After the
monsoon, there was some variability among sites, with the highest K* concentration observed at "Moinabad" (4
mg/L) and the lowest at "Shadnagar" (1 mg/L). While the overall increase in K+ concentration is small, there is
some variation between sites. K" levels increased at some sites and remained relatively stable at others. The small
increase in potassium ion concentrations after the monsoon season suggests some variations in ion sources or local
geological factors. While the change is relatively minor, it highlights the importance of continuous monitoring
and considering local conditions in groundwater quality assessments.

Amount of Ca?" (mg/L) in Pre & Post Monsoon Season

S - 600
ites Ca+2 (mg/l) =
g 400
Pre-Monsoon | Post Monsoon N
Amangal 152 32 < 200
@)
Shadnagar 144 56 0 Amangal Shadnagar Kothur Rajendranagar Moinabad
Kothur 96 8 Sampling Sites
Rajendranagar 384 88
Moinabad 64 56 === Pre-Monsoon Post Monsoon

The monsoon, the site with the highest Ca?* concentration remained "Rajendranagar" (88 mg/L), and the lowest
was "Kothur" (8 mg/L). Ca®" concentrations decreased at all sites after the monsoon, indicating a significant
reduction in calcium ions in the groundwater. The decrease in Ca%" concentrations can be attributed to the dilution
effect of increased recharge during the monsoon season, which leads to reduced ion concentrations. The observed
decrease in calcium ion concentrations after the monsoon season is indicative of improved groundwater quality
with reduced water hardness. This change has implications for water quality in terms of household use and
industrial processes, and it aligns with the dilution effect typically associated with increased groundwater recharge
during the rainy season.

The mean magnesium ion (Mg?") concentration decreased from 62.4 mg/L before the monsoon to 23.6 mg/L after
the monsoon. Before the monsoon, the site with the highest Mg?* concentration was "Rajendranagar” (83 mg/L),
while the lowest was "Moinabad" (34 mg/L).
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Amount of Mg?* (mg/L) in Pre & Post Monsoon Season

Sites Mg+2 (mg/l) __ 100

Pre-Monsoon | Post Monsoon %” /\/\
Amangal 68 15 { >0 X
Shadnagar 78 44 %ﬂ 0
Kothur 49 S Sampling Sites
Rajendranagar 83 15
Moinabad 34 39 == Pre-Monsoon Post Monsoon

concentrations decreased at all sites after the monsoon, indicating a significant reduction in magnesium ions in
the groundwater. The decrease in Mg?* concentrations can be attributed to the dilution effect of increased recharge
during the monsoon season, which leads to reduced ion concentrations. The observed decrease in magnesium ion
concentrations after the monsoon season is indicative of improved groundwater quality with reduced water
hardness. This change has implications for water quality in terms of household use and industrial processes and
aligns with the dilution effect typically associated with increased groundwater recharge during the rainy season.

Amount of CaCO3 (mg/L) in Pre & Post Monsoon Season

Sites CaCO3 (mg/L) 1
Pre-Monsoon | Post Monsoon gun
Amangal 0 0 %0'5
Kothur 0 0 8 Sampling Sites
Rajendranagar 0 0
Moinabad 0 0 === Pre-Monsoon

In this case, the absence of detectable calcium carbonate suggests that the groundwater in these areas is relatively
soft and does not contribute to water hardness, which can be advantageous for specific uses.

Amount of HCOs! (mg/L) in Pre & Post Monsoon Season

Sites HCOs! (mg/) __ 600

Pre-Monsoon | Post Monsoon E" 400 \ —
Amangal 440 140 ', 200 :
Shadnagar 390 300 S o |
Kothur 310 30 = Sampling Sites
Rajendranagar 270 280
Moinabad 330 160 e Pre-Monsoon Post Monsoon

The mean bicarbonate ion (HCOj3") concentration decreased from 348 mg/L before the monsoon to 182 mg/L after
the monsoon. Before the monsoon, the site with the highest HCO3™ concentration was "Amangal" (440 mg/L),
while the lowest was "Rajendranagar" (270 mg/L). After the monsoon, the site with the highest HCO3
concentration remained "Shadnagar" (300 mg/L), and the lowest was "Kothur" (30 mg/L). HCO3™ concentrations
decreased at all sites after the monsoon, indicating a significant reduction in bicarbonate ions in the groundwater.
The decrease in HCO3™ concentrations can be attributed to various factors, including changes in ion sources,
groundwater recharge, and local geology. Increased recharge during the monsoon can lead to the dilution of ions.
The observed decrease in bicarbonate ion concentrations after the monsoon season is indicative of improved
groundwater quality with reduced alkalinity and water hardness. This change has implications for water quality,
making it potentially more suitable for drinking water and industrial processes, but continued monitoring is
necessary to track changes over time.
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Amount of CI' (mg/L) in Pre & Post Monsoon Season

Sites Cl- (mg/L) __ 1000
Pre-Monsoon | Post Monsoon %” 500
Amangal 240 10 b — \
S N\

Shadnagar 240 40 o 0 Amangal Shadnagar Kothur  Rajendranagar  Moinabad
Kothur 230 20 Sampling Sites
Rajend 760 10

Aencranaesy Pre-Monsoon Post Monsoon
Moinabad 40 200

The mean chloride ion (CI') concentration decreased significantly from 302 mg/L before the monsoon to 56 mg/L
after the monsoon. Before the monsoon, the site with the highest Cl- concentration was "Rajendranagar” (760
mg/L), while the lowest was "Moinabad" (40 mg/L). After the monsoon, the site with the highest Cl" concentration
was "Moinabad" (200 mg/L), and the lowest was "Rajendranagar & Amangal" (10 mg/L). CI" concentrations
decreased at most sites after the monsoon, indicating a substantial reduction in chloride ions in the groundwater.
The decrease in Cl” concentrations can be attributed to the dilution effect of increased recharge during the monsoon
season, which leads to reduced ion concentrations. The observed decrease in chloride ion concentrations after the
monsoon season is indicative of improved groundwater quality with reduced salinity. This change has positive
implications for various water uses, particularly drinking water supply, as it makes the water more palatable and
suitable for consumption. However, continued monitoring is necessary to ensure that these improvements persist
over time.

Amount of SO4* (mg/L) in Pre & Post Monsoon Season

Sites SO4* (mg/l) 400

Pre-Monsoon | Post Monsoon E" 200 L~
Amangal 24 8 o0 — = e~
Shadnagar 15 15 o & W
Kothur 32 8 @ Sampling Sites
Rajendranagar 136 14
Moinabad 14 235 e Pre-Monsoon Post Monsoon

The mean sulfate ion (SO4*) concentration increased slightly from 44.2 mg/L before the monsoon to 56 mg/L
after the monsoon. Before the monsoon, the site with the highest SO4>* concentration was "Rajendranagar" (136
mg/L), while the lowest was "Shadnagar" (15 mg/L). After the monsoon, the site with the highest SOs*
concentration was "Moinabad" (235 mg/L), and the lowest was "Amangal & Kothur" (8 mg/L). SOs*
concentrations increased at some sites after the monsoon and decreased at others, resulting in a slight overall
increase. The slight increase in sulfate ion concentrations after the monsoon season suggests some variations in
ion sources and local geological factors. These variations may have implications for water quality, particularly in
terms of taste and potential health concerns. Continual monitoring is important to understand these changes over
time.

Amount of NO3™ (mg/L) in Pre & Post Monsoon Season

Sites NOs™ (mg/L) 200

Pre-Monsoon | Post Monsoon E" 100 W
Amangal 140 13 e
Kothur 140 1 Sampling Sites
Rajendranagar 32 3
Moinabad 27 e Pre-Monsoon Post Monsoon

was "Rajendranagar" (32 mg/L).

After the monsoon, the site with the highest NOs™ concentration was "Shadnagar" (52 mg/L), and the lowest was
"Kothur" (1 mg/L). NOs™ concentrations decreased at all sites after the monsoon, indicating a substantial reduction
in nitrate ions in the groundwater. The decrease in NO3™ concentrations can be attributed to the dilution effect and
potential changes in ion sources, groundwater recharge, and local factors. The significant decrease in nitrate ion
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concentrations after the monsoon season is a positive development, as it reduces the potential health risks
associated with high nitrate levels in drinking water. It is essential to continue monitoring to ensure the
maintenance of safe water quality over time.

Amount of F* (mg/L) in Pre & Post Monsoon Season

Sites F- (mg/l) = 2

Pre-Monsoon | Post Monsoon E" 1
Amangal 0.57 0.18 : —_._-/\
Shadnagar 0.49 0.98 0 e G e e o
Kothur 0.51 0.14 Sampling Sites
Rajendranagar 0.99 0.36
Moinabad 0.54 04 == Pre-Monsoon Post Monsoon

The mean fluoride ion (F-) concentration decreased from 0.62 mg/L before the monsoon to 0.412 mg/L after the
monsoon. Before the monsoon, the site with the highest F- concentration was "Rajendranagar" (0.99 mg/L), while
the lowest was "Shadnagar" (0.49 mg/L). After the monsoon, the site with the highest F- concentration was
"Shadnagar" (0.98 mg/L), and the lowest was "Kothur" (0.14 mg/L). F~ concentrations decreased at some sites
after the monsoon and increased at others, resulting in an overall reduction. The variation in F~ concentrations
may be influenced by factors such as changes in ion sources, groundwater recharge, and local geology. Seasonal
variations in groundwater quality are common. The observed changes in fluoride ion concentrations after the
monsoon season suggest variations in groundwater quality. Proper monitoring and management are essential to
maintain safe fluoride levels for drinking water to avoid potential dental health issues, such as dental fluorosis.

Table 17: Amount of SAR in Pre & Post Monsoon Season

Sites SAR 6

Pre-Monsoon | Post Monsoon 4
Amangal 1.91 0.26
Shadnagar 0.77 1.06 2 \ /\'
Kothur 3.32 0.89 ) = < -
Rajendranagar 1.26 0.31 RO Shadnaar fotwr - Ralendranagar - Molnabad
Moinabad 146 122 Pre-Monsoon Post Monsoon

The mean SAR decreased from 1.744 before the monsoon to 1.348 after the monsoon. Before the monsoon, the
site with the highest SAR was "Kothur" (3.32), while the lowest was "Shadnagar" (0.77). After the monsoon, the
site with the highest SAR was "Moinabad" (4.22), and the lowest was "Amangal" (0.26). SAR values decreased
at some sites after the monsoon and increased at others, resulting in an overall reduction. The observed changes
in SAR values before and after the monsoon season suggest variations in groundwater quality, which can have
implications for irrigation. Proper monitoring and management are essential to maintain suitable conditions for
agriculture, as changes in SAR values can impact soil structure and crop productivity.

Conclusion

In conclusion, our study examined various key parameters related to groundwater quality before and after the
monsoon season in the Rangareddy district. These parameters provide crucial insights into the changes in water
quality, which can have significant implications for various uses, including drinking water supply, agriculture,
and environmental sustainability. One of the primary parameters we assessed was pH, which showed a slight
increase from 7.002 before the monsoon to 7.048 after the monsoon. This trend was consistent across most sites,
indicating a shift towards higher pH levels after the monsoon. Seasonal changes, such as increased rainfall and
fluctuations in the water table, likely contributed to this shift. While the change in pH was relatively small, it holds
importance for water quality and aquatic ecosystems, underscoring the need for a comprehensive understanding
of seasonal pH trends to manage water resources effectively. Another crucial parameter, specific conductivity (Sp.
Cond), exhibited a significant decrease from 1775.0 uS/cm before the monsoon to 823.0 uS/cm after the monsoon.
This decrease in specific conductivity is indicative of reduced ion concentrations in groundwater. The monsoon
season, characterized by increased recharge and reduced evaporation, likely played a significant role in this
reduction. A lower specific conductivity suggests improved water quality with lower dissolved solids and ions,
which is beneficial for various water uses, including drinking water supply and irrigation. Total Dissolved Solids
(TDS) displayed a substantial decrease from 1355.8 mg/L before the monsoon to 398.8 mg/L after the monsoon.
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This significant reduction in dissolved solids is a typical outcome during the rainy season, primarily driven by
groundwater recharge and dilution. Lower TDS levels are generally associated with improved groundwater quality
and reduced concentrations of dissolved solids. The concentrations of various ions, including sodium (Na*),
potassium (K"), calcium (Ca?"), and magnesium (Mg?"), exhibited variations in response to the monsoon season.
While some ions showed a decrease in concentration, others displayed minor increases. These variations could be
attributed to factors such as changes in ion sources and local geological influences. Importantly, the decrease in
sodium and magnesium ions is favorable for water quality, as it reduces health and water hardness concerns.
Nitrate (NOs’) concentrations decreased significantly after the monsoon, which is a positive development for
drinking water quality. High nitrate levels can pose health risks, and the reduction observed is attributed to the
dilution effect of increased recharge during the monsoon season. Fluoride (F-) concentrations showed variations,
with some sites experiencing decreases and others increasing. This underscores the influence of local factors and
seasonal variations in groundwater quality. Proper monitoring and management are necessary to maintain safe
fluoride levels for drinking water. The sodium adsorption ratio (SAR) values also exhibited variations before and
after the monsoon. These changes can have implications for agriculture, as SAR values can impact soil structure
and crop productivity. Maintaining suitable conditions for irrigation is essential. In summary, our study provides
valuable insights into the dynamics of groundwater quality in the Rangareddy district, particularly in response to
the monsoon season. The observed trends indicate improved water quality in terms of reduced ion concentrations
and dissolved solids. These changes are favorable for various water uses, including drinking water supply and
agriculture. However, it is crucial to continue monitoring and managing groundwater resources to ensure the
persistence of these positive trends and to address site-specific factors that influence water quality. This
comprehensive understanding of seasonal groundwater quality variations is vital for sustainable water resource
management and environmental conservation.
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